Intravascular hemolysis increases atherogenicity of diet-induced hypercholesterolemia in rabbits in spite of heme oxygenase-1 gene and protein induction.
Free radical mediated oxidation of apoB lipoproteins in the arterial intima appears to contribute to atherogenicity of the entrapped particles. A plausible pathogenic mechanism for oxidation is the one induced by heme leaking from erythrocytes that is then carried into the arterial wall by its high affinity for lipoproteins. In the intima, in the presence of H(2)O(2) secreted by macrophages, heme can be a potent oxidant. To study the role of heme as a promoter of oxidative stress damage in vivo we used a model of intravascular hemolysis (IVH) caused by phenylhydrazine in rabbits with and without diet-induced moderate hypercholesterolemia (MHC). Evaluation of the antioxidant status of plasma indicated that at the end of the treatment period this was compromised by the MHC-IVH. After 10 weeks the animals with combined MHC-IVH showed more of the aorta surface covered by lesions (27%+/-8, mean (SD) than the animals with only MHC (11%+/-7), in spite of having similar plasma levels of VLDL+LDL lipoproteins. The animals with only IVH, as well as the controls, showed minimal lesions (<1%). Heme oxygenase (HO-1) expression in aorta and other tissues was markedly increased in the group with MHC-IVH and it was correlated with the extent of IVH. The data suggest that the oxidative stress associated with IVH potentiates the atherogenicity of moderate hypercholesterolemia and that in spite of a strong induction of HO-1 this is not sufficient to counteract the atherogenicity of the combined condition.